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The asymmetric unit of the title compound, C21H23N5OS2, 
contains two independent chiral molecules. The two phenyl 
rings of one molecule form a dihedral angle of 51.95 (7)° and 
the distance between their centroids is 4.345 (1) A. In the 
other molecule, the phenyl rings form a dihedral angle of 
58.79 (8)° with a ring centroid-centroid distance of 
4.435 (2) A. An intramolecular O— H- ■ -N hydrogen bond 
occurs in each independent molecule. The crystal packing is 
stabilized by and intermolecular N— H- ■ O and N— H- ■ S 
hydrogen bonds and C— H- ■ S interactions. 

Related literature 

For crystal engineering studies of similar compounds, see: 
Deng et al. (2010); Wang & Xi (2009). For the preparation of 
the title compound, see: Cao et al. (2010); Li et al. (2008). 
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Experimental 

Crystal data 

C2iH 23 N 5 OS 2 
M, = 425.58 
Monoclinic, P2, 
a = 9.0030 (9) A 



Z = 4 

Mo Ka radiation 
H = 0.28 mm~' 

Data collection 

Bruker SMART 4K CCD area- 
detector diffractometer 
14076 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.055 

wR(F 2 ) = 0.133 

S = 1.08 

9634 reflections 

543 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 298 K 

0.25 x 0.20 x 0.20 mm 



9634 independent reflections 
8871 reflections with / > 2cr(/) 
R<„, = 0.020 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.39 e A~ 3 

A/3 mi „ = -0.25 e A~ 3 

Absolute structure: Flack (1983), 
4300 Friedel pairs 

Flack parameter: 0.04 (6) 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


N10-H10A- ■ S3' 


0.76 (4) 


2.86 (4) 


3.584 (3) 


160 (3) 


N9-H9/t-S4 u 


0.85 (4) 


2.79 (4) 


3.542 (3) 


148 (3) 


N9-H9A-02 m 


0.85 (4) 


2.36 (4) 


2.913 (3) 


124 (3) 


N5-H5A---Sl' v 


0.79 (4) 


2.63 (4) 


3.400 (2) 


169 (3) 


N4-H4A- ■ -Ol" 1 


0.83 (3) 


2.39 (3) 


2.940 (3) 


124 (3) 


C22-H22B- ■ -S4 V 


0.97 


2.85 


3.578 (3) 


132 


C20-H20B- ■ Sl vi 


0.97 


2.85 


3.548 (3) 


129 


Ol-Hl-Nl 


0.96 (4) 


2.04 (3) 


2.685 (3) 


123 (3) 


02-H2- ■ N6 


0.97 (4) 


1.95 (4) 


2.682 (3) 


130 (3) 


Symmetry codes: (i) 


-x + 2, v + 1, -z + 


2; (ii) —x + 2, y - 


- 1, — z + 2; (iii)x 


+ l,>>,z;(iv) 


-x + l,y+\,-i + 


1; (v) + 


-z + 2; (vi) -.v. 


y + \,-z + l. 





b = 12.6382 (13) A 
c = 18.5830 (2) A 
P = 100.169 (2)° 
V = 2081.2 (4) A 3 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT- 
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: PLATON, SHELXL97 and publCIF (Westrip, 2010). 

The authors are grateful to the Central China Normal 
University for financial support and to Dr Xiang-Gao Meng 
for the X-ray data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PK2329). 
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Acta Cryst. (2011). E67, o2060 [ doi:10.1107/S160053681102736X ] 

(4/?,ll/?)-9-(l-hydroxypropan-2-yl)-4,ll-diphenyl-l,3,5,7,9-pentaazatricyclo[5.3.1.0 4,11 ]undecane- 
2,6-dithione 

M. Wang, J. Wang and J. Xiang 
Comment 

Glycoluril derivatives have been applied in many fields, including explosives and as slow-release fertilizers. The title com- 
pound was synthesized as part of our extensive research on derivatives of glycoluril. The molecular structure is shown in Fig. 
1. The triazine six-membered ring displays a normal chair conformation. In the crystal structure, intramolecular O — H - N 
and intermolecular N — H--0 hydrogen bonds as well as weak intermolecular N — H - S hydrogen bonds help to establish 
the packing. 

Experimental 

The title compound was synthesized according to the reported literature (Li et al, 2008). Crystals of the title compound 
suitable for X-ray diffraction were grown by slow evaporation of a dichloromethane-methanol (4:1) solution of the title 
compound at 293 K. 

Refinement 

All H atoms bound to carbon were placed in geometrically idealized positions and constrained to ride on their parent atoms, 
with C— H distances in the range 0.93-0.98 A and U iso (H) = 1.2U eq (C) or U iso (H) = 1.5U eq (C Me ). All H-atoms bound to 
nitrogen were found in difference maps and then placed at ideal positions with the N — H = 0.87A and Ui S0 (H) = 1.2U e q(N). 
Hydroxyl H-atoms were found in difference maps and refined with Ui S0 (H) = 1.5U e q(0). 

The structure is chiral, and the Flack parameter refines to a satisfactory value of x = 0.04 (6). Nevertheless, tests using 
Platon (Spek, 2009) suggest transformation to space group P2i/c. This possibility was tested, but it gave a disordered model 
that was clearly flawed. 



Figures 




Fig. 1. showing the asymmetric unit, with displacement ellipsoids drawn at the 30% probabil- 
ity level. 
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(4/?,1 1 f?)-9-(1 -hydroxypropan-2-yl)-4,1 1 -diphenyl-1 ,3,5,7,9- pentaazatricyclo[5.3.1 .0 4 ' 1 1 ]undecane-2,6-dith- 
ione 



i v\)*iinl ri n in 




C 21 H 23 N 5 OS 2 


F(000) = 896 


M r = 425.58 


D x = 1.358 MgnT 3 


A/f nnnc 1 in i r- PO < 


\ftr\ Yn i-nrlintii^n 1 — (\ 710.71 A 

ivio Au raQiaiion, a — u./iu/3/\ 


Hall symbol: P 2yb 


Cell parameters from 4930 reflections 


(3 — y.UUiU (V) A 


A A A A AO 


o = 12.6382 (13) A 


H = 0.28 mm" 1 


_ i o coin fw X 

c - 18.5830 (2) A 


1 — 298 K 


P = 100.169 (2)° 


Block, colorless 


V= 2081.2 (4) A 3 


0.25 x 0.20 x 0.20 mm 


Z=4 




Z)ata collection 




Bruker SMART 4K CCD area-detector 
diffractometer 


887 1 reflections with / > 2o(7) 


Radiation source: fine-focus sealed tube 


R int = 0.020 


graphite 


9max = 28.3°, 0 m ; n = 2.0° 


cp and co scans 


A = -9— »11 


14076 measured reflections 


£ = -16->16 


9634 independent reflections 


/= -24^22 



Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 2o(F 2 )] = 0.055 

wR(F 2 ) = 0.133 

S= 1.08 
9634 reflections 
543 parameters 
1 restraint 

Primary atom site location: structure-invariant direct 
methods 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[a 2 (F 2 ) + (0.0728.P) 2 + 0.1223P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap max = 0.39eA~ 3 

Ap m i„ = -0.25 e A~ 3 

Absolute structure: Flack (1983), 4300 Friedel pairs 
Flack parameter: 0.04 (6) 
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between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement.i?-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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CI 


0.0087 (3) 


0.7199 (2) 
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1 CI A (A \ 

i.j3y (4) 


P /] 1 I I , 1 1 A 

C41 — 1141 A 


A A*7AA 

u.y /UU 


Pin ii m 

ciy — my 


A AOAA 

u.youu 


p /i 1 1 1 /i 1 1) 
C41 — 114113 


A A*7AA 

u.y /UU 


P^n p, 1 
CZU — (Jl 


1 A TA (A \ 
1.4ZU (4) 


P /II I I 1 1 A 

C4Z — 114 Z A 


A A£AA 

u.youu 


pin oon a 
CZU — HZUA 


A Q*7AA 

u.y /uu 


P /H I I | ") I) 

C4Z — H4Zr> 


A Q^AA 

u.youu 


pin tj o AD 

CZU — HZUB 


A A*7AA 

u.y /uu 


p /n 1 1 1 ip' 
C4Z — 114 ZC 


A A/^AA 

u.youu 


C0\ T471 A 

i — rrz, irt 






U.OJ ^3 ^ 


C21 — H21B 


0.9600 


N5 — H5A 


0 79 C4) 


C21 — H21C 


0.9600 


N9 — H9A 


0.85 (4) 


C22 — N6 


1.451 (3) 


N10 — H10A 


0.76 (4) 


C22 — N7 


1.461 (3) 


Ol — HI 


0.96 (4) 


C22 — H22A 


0.9700 


02 — H2 


0 97 (4) 


JN 1 — CI — JN2 


inn 
113.0 (I) 


TvTO PTC C A 

JNo — CZD — M 


125.8 (2) 


JN 1 — CI — HIA 


1 nn n 
109.0 


XT 1 A PIC C A 

JN 1U — CZj — M 


125. / (2J 


MO Z" 1 1 T T 1 A 

JN2 — CI — HIA 


109.0 


XTO pil/T XT*7 

JN8 — C26 — N7 


1 nn 1 "7 / 1 n\ 

109.17 (19) 


Nl— CI— HIB 


109.0 


N8— C26— C27 


111.6(2) 


N2— CI— HIB 


109.0 


N7— C26— C27 


111.0(2) 


HIA— CI— HIB 


107.8 


N8— C26— C33 


102.74 (19) 


Nl— C2— N3 


111.8 (2) 


N7— C26— C33 


103.04 (19) 


Nl— C2— H2A 


109.3 


C27— C26— C33 


118.6 (2) 
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Ml PI IT! A 

JN 3 — C2 — Hz A 


1 An i 

iuy.3 


\ri pi i nn 
JN 1 — C2 — H2B 


1 An i 

iuy.3 


mi pi i nn 
JN3 — C2 — H2B 


1 An i 

iuy.3 


nn A PI I no 
H2A — C2 — H2rS 


1 A"7 Q 

iu /.y 


M/1 PI Ml 

JN4 C3 — JN2 


1 aa i pi\ 

iuy.3 (2) 


M/1 PI C 1 

JN "H C3 — Si 


1 1£ /I n\ 

120.4 (2 J 


\n pi c 1 
JN2 — C3 — Si 


n-i i pi\ 
124.3 (2) 


mi p/i mc 
JN 3 — C4 — JN J 


1 AO A /1\ 

lUo.U (2 J 


\n P/1 ci 

JN J — C4 — i>2 


1 1/; i pi\ 
120.1 '2) 


MC P/1 CI 

JN 5 — C4 — 32 


nr n pi\ 
125.y '2) 


Ml pc mi 
JN2 — C5 — JN3 


i An i pi\ 
lUy.l (2) 


\n pc p/; 
JN2 — Cj — Co 


111/; Pi\ 
1 12.0 (2) 


\H pc p/; 
JN3 — Cj — Co 


111/: Pi\ 
111.0 (2) 


mi pc rn 
JN2 — CD — CI 2 


1 A/t a pi\ 
1U4.U '2) 


mi r^c fMO 
JN 3 — CD — C 1 2 


1 A1 1Q 1 

iui.30 (iyj 


p/: pc rn 
Co — CD — C 1 2 


I 1 "7 1 P1\ 

I I /.3 (2) 


pi 1 p/r pi 

CI 1 — Co — C / 


1 1 n o pi \ 
liy.o (3) 


n 1 p/r pc 

CI 1 — Co — CS 


11 A 1 PI \ 

12U.1 (i) 


pi p/: pc 
C / — Co — C5 


11 A 1 PI \ 

12U.1 (3) 


p/: pi ro 
Co — C / — Co 


1 1 n i pi \ 
liy.3 (3) 


p/r. f^i m 
Co — C / — H / 


1 OA /I 

12U.4 


pn pn T_T1 

Co — C / — H 1 


1 1 A A 

12U.4 


pn po r^~j 

cy — ca — c / 


11 A "7 PI \ 

12U. / (i) 


pn po t_to 
cy — Co — Ho 


i in £ 

iiy.o 


pi po t_to 
C/ — Co — Hb 


i in /; 

iiy.o 


po pn pi a 

Co — cy — C 1 U 


11 A 1 PI \ 

12U.1 (3) 


PO Pn UPl 

Co — cy — Hy 


1 1 n n 

i iy.y 


pin pn Tun 

c i u — cy — Hy 


1 1 n n 

ny.y 


pn pin pi 1 

cy — ciu — en 


1 1 A A P/1 \ 

12U.U (4) 


pn p 1 pi tt i p\ 

cy — c i u — h i u 


1 in a 
12U.U 


P11 p 1 n in n 
CI 1 — CIU — H1U 


1 in a 
12U.U 


p/; p 1 1 p i a 
Co — Cll — CIU 


1 1 A A PI \ 

12U.U (i) 


p/: p 1 1 ui 1 
Co — Cll — HI 1 


1 in a 
12U.U 


pi Pi pi 1 TT 1 1 

CIU — CI 1 — HI 1 


1 1A A 

12U.U 


MC PIT M/1 

JN 3 — C 1 2 — JN 4 


1 1 1 C P1\ 

113.5 (2) 


\k pn pi i 
JN J — C 1 2 — C 1 3 


1110 /1\ 

113.0 (2 J 


M/i pn pi i 
JN4 C12 — C13 


111 A P1\ 

1 1 1 .4 (2) 


mc pn pc 
JN j — C 1 2 — CD 


1 AA C /I \ 

1UU.J (2) 


M/i pn pc 
JN 4 C 1 2 — CD 


nn ^ pi\ 
yy.4 (2) 


pi i pn pc 
C13 — C12 — C5 


iiii pi\ 
11 1 .2 (2) 


pi n P 1 1 P 1 /I 

CIS — C13 — C14 


1 1 O A PI \ 

Ho.4 (i) 


pi n PIT PIT 

Clo — CI 3 — C12 


111 n Pi \ 

121. y (3) 


pi 1 PIT PIT 

C14 — CI 3 — C12 


1 1 n i pi \ 
liy. / (i) 


C13— C14— C15 


120.4 (4) 


C13— C14— H14 


119.8 


C15— C14— H14 


119.8 


C16— C15— C14 


120.3 (4) 


C16— C15— H15 


119.8 


C14— C15— H15 


119.8 



pn Q p - "n 

CZo — CZ / — C3Z 


1 1 o /: pi\ 
llo.O (3) 


CZo — CZ / — CZo 


1 in n pi\ 
120.y (2) 


P" "1 ~) PT7 /"■< O Z 

C3Z — CZ / — CZo 


i in A Pl\ 
12U.4 (i) 


nn no m 
CZV — CZo — CZ / 


1 1A 1 Pl\ 

12U.1 (i) 


nn no i no 
CZV — CZo — hlZo 


1 1 n n 

ny.y 


pon no 1 no 

CZ / — CZo — hlZo 


1 1 n n 

ny.y 


pin nn no 
C3U — CZy — CZo 


i in c l A\ 
12U.0 (4) 


C3U — czy — hizy 


1 1 Q H 

i iy. / 


no nn i nn 

czo — czy — hizy 


i i n i 

i iy. / 


nn nn r^i 1 
CZy — C3U — C3 1 


1 1A 1 Pl\ 

12U.1 (i) 


nn pin um 
CZy — C3U — hliU 


1 in a 
12U.U 


/^i 1 nn inn 


1 in a 
12U.U 


pin pn 

C3U — C31 — C3Z 


1 in c fA\ 
12U.3 (4) 


p^ ~> n r^i 1 tji i 


1 1 n i 

i iy. / 


f ' ~) ~) p^"5i ui 1 
C3Z — C3 1 — hl3 1 


1 1 n i 

iiy./ 


C3 1 — C3Z — CZ / 


1 1A A i A \ 

12U.U (4) 


/ • -) i piO TTQ T 

C31 — C3Z — hl3Z 


1 in a 
12U.U 


nn pn i ni 
CZ / — C3Z — hl3Z 


1 in a 
12U.U 


\Tin pii XTQ 
JN 1U — C33 — JNy 


1 1 -J A /1\ 

113.U (2) 


"\n a ni p n yi 
JN 1U — C33 — C34 


I 1 1 A P1\ 

I I l.U (2) 


\Tfl P 1 1 P I ,/1 

JNy — C33 — C34 


nil pi\ 
H2.3 (2J 


tvt 1 n p i i n/: 
JN 10 — C33 — CZo 


1 A 1 A P1\ 

1U1.4 (2) 


-\TQ p T l p-> /; 

JNy — C33 — CZo 


1 A 1 1 O / 1 OA 

lui.iy (iyj 


pi /i pn n/: 

C 34 — C 3 3 — CZ o 


1111 pi\ 

1 1 1 .5 (2) 


pon po /i p •} c 
C3y — C34 — C3j 


1 1 o O P1\ 

llo.O (i) 


p->n ri/i pn 
C3y — C34 — C33 


111 i pi \ 
121.3 (i) 


pic pi /i pn 
C3D — C34 — C33 


1 1 n n pi\ 
1 iy.y (i) 


pi a pic r^ic. 
C34 — C3j — C3o 


i in ^ p/i\ 

iiy.o (4) 


pi /i pic i n c 
C34 — C 3 j — hi 3 j 


1 in i 
12U.2 


pi/; pic i n c 
C3o — C3D — hl3D 


1 in i 
12U.2 


pn pi/c pic 
C3 / — C3o — C3 D 


111 1 1 A \ 

121.1 (4) 


pn f^itz. i n /c 
C3 / — C3o — hl3o 


1 1 n c 

iiy.s 


pif pi/" TTQ/T 

C3D — C3o — hl3o 


1 1 n c 

iiy.s 


pio pn pi/; 
C3o — C3 / — C3o 


i i n i pi\ 
liy.3 (i) 


pio pn un 
C3o — C3 / — hl3 / 


1 in i 
12U.3 


r^ic pit un 
C30 — C3 / — hl3 / 


1 in i 
12U.3 


pn pio /"in 
C3 / — C3o — C3y 


111 A i A \ 

12 l.U (4) 


pn pio i n o 
C3 / — C3o — hl3o 


line 

iiy.s 


Pin PIO TTQ o 

C3y — C3o — hl3o 


1 1 n c 

1 iy.j 


pi /i pm pio 
C34 — C3y — C3o 


1 in i {a \ 
12V.2 (4) 


pi /i pm inn 
C34 — C3y — hl3y 


1 1 n n 

ny.y 


pio pin inn 
C3o — C3y — hl3y 


1 1 n n 

ny.y 


\\~\C p /I A p /I 1 

JN o — C4U — C4 1 


1 A1 C P1\ 

1U/.D (2) 


ivT/; p/in p a "i 

N o — C40 — C42 


117.1 (2) 


C41— C40— C42 


109.8 (2) 


N6— C40— H40 


107.4 


C41— C40— H40 


107.4 


C42— C40— H40 


107.4 


02— C41— C40 


111.0(2) 
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rn p 1 /; nc 
CI / — Clo — CI j 


1 1 n n (a \ 
1 ly.y (4) 


pi/, iii/' 
CI / — Clo — hllo 


1 on 1 
1ZU.1 


PK PI/, TT1/T 

CI j — Clo — hllo 


1 on 1 
1ZU.1 


Clo — CI / — Clo 


1 O 1 O (A \ 

121.2 (4) 


pi/; n -T un 
Clo — CI / — hll / 


1 1 n /i 

i iy.4 


pi o pn 1 1 1 "7 
Clo — CI / — rll / 


1 1 fl A 

i iy.4 


pn pi o pn 
CI 3 — Clo — CI / 


i iy.y (4 ) 


pi 1 P 1 O I I 1 O 

C13 — Clo — hllo 


1 on 1 
1ZU.1 


PI 7 p| o | i | ii 

CI / — Clo — hllo 


1 on 1 
1ZU.1 


XT 1 pm pi] 

JN 1 — CIV — CZI 


1 1 o c /o\ 
11 /.J (ZJ 


xti pin p^n 
JN 1 — C 1 y — CZU 


1 n/; n /o\ 
lUo.y (Z) 


pti pm pm 
CZ 1 — C 1 y — CZU 


1 nn n /o\ 
lUy.y {2) 


xt 1 p 1 n 1 1 1 n 
JN 1 — C 1 y — rl 1 y 


1 no i 
1U 1 .5 


pi 1 p 1 n 1 1 1 n 

czi — ciy — hiiv 


1 no i 
1U/.3 


Pin pm 1 1 1 n 

CZU — Civ — hlly 


1 no i 
1U/.3 


p. 1 pm p 1 n 
<J 1 — CZU — C 1 y 


111 1 /o\ 

111.1 (Z) 


P.1 pin U1AA 

Ol — CZU — hlZUA 


1 nn /i 

iuy.4 


pi n pon rnn a 
C 1 y — CZU — hlZUA 


1 nn /i 

iuy.4 


P.1 pm UOAD 

<J1 — CZU — hlZUB 


1 nn a 

iuy.4 


pm pon tj inn 
C 1 y — CZU — hlZUB 


1 nn /i 

iuy.4 


T_ron a pon ljoad 
hlZUA — CZU — hlZUB 


1 no n 
lUo.U 


P 1 n PO 1 T_TO 1 A 

Ciy — CZI — hIZIA 


1 nn c 

iuy.j 


p 1 (1 pi 1 TT 1 1 T> 

Ciy — CZI — rlZlr> 


1 no c 

iuy.3 


TUT 1 A PTI I n 1 I) 

hIZIA — CZI — hlZlB 


1 nn c 

iuy.j 


Pin pi 1 rn 1 p 

c i y — cz i — hiz i c 


1 nn c 

iuy.j 


no 1 a P1 1 no 1 p 

hIZIA — CZI — hIZIC 


1 nn c 

iuy.j 


TJ11D po 1 i n i / ' 
hlZ 1 r> — CZ 1 — hlZ 1 C 


1 nn c 

iuy.3 


XT/I POO XT*7 

JN o — CZZ — JN / 


112.5 (2) 


xt/; poo i m a 
JN 0 — CZZ — hlZZA 


1 Afl 1 

iuy.i 


XTO POO T_TOO A 

JN / — CZZ — hlZZA 


1 nn 1 

iuy.i 


XT/; POO I I ") ") D 

JN 0 — CZZ — hlZZB 


1 nn 1 

iuy.i 


XT*7 POO I I ") ") D 

JN / — CZZ — HZZB 


1 nn 1 

iuy.i 


TJOO A POO TJOOTJ 

hlZZA — CZZ — HZZB 


1 no o 
1U /.O 


XT/; POI XTO 

JNo — CZ3 — JNo 


1 1 o c /o\ 
11Z.J (Z) 


XT/i POI I IT) A 

JN o — CZ 3 — hlZ 3 A 


1 nn 1 

iuy.i 


XTO P0 1 T-JOI A 

JN o — CZ 3 — rlZ 3 A 


1 Afl 1 

iuy.i 


XT/; POT I I O 1 D 

JNo — CZ3 — hlZ3r> 


1 nn 1 

iuy.i 


xjo pot tr?'lR 

IN O Z.D 1 1 _ _? L_> 


1U;7. 1 


H23A — C23 — H23B 


107.8 


N9 — C24 — N7 


108.6 (2) 


N9 — C2A — S3 


126.1 (2) 


N7 — C24 — S3 


125.2 (2) 


N8 — C25 — N10 


108.5 (2) 


N2 — C5 — Co — CI 1 


145.7 (3) 


N3— C5— C6— Cll 


22.7 (4) 


C12— C5— C6— Cll 


-93.7 (3) 


N2— C5— C6— C7 


-34.4 (3) 


N3— C5— C6— C7 


-157.5 (2) 


C12— C5— C6— C7 


86.2 (3) 



P.O P A 1 I I ,| 1 A 

<JZ — C4 1 — hl4 1 A 


1 nn a 

iuy.4 


p /in p a 1 1 1 1 1 a 
C4U — C4 1 — hl4 1 A 


1 nn a 

iuy.4 


Pi P/11 TT/i i n 

(JZ — C41 — H41B 


1 nn a 

iuy.4 


p /i n p /i 1 1 1 1 1 1) 
C4U — C4 1 — hl4 1 r> 


1 nn a 

iuy.4 


TJ/I 1 A P/11 I I A 1 T) 

hl4 1 A — C4 1 — hl4 1 r> 


1 no n 
lUo.U 


p/in p /i o 1 1 ,n a 
C4U — C4Z — hl4ZA 


1 nn c 

iuy.j 


p/|n p/10 U/10T5 

C4U — C4Z — rl4Zr> 


1 f\Q C 

iuy.j 


T-T/IOA P/1 0 U/10T5 

rl4 Z A — C4 Z — rl4 Zr> 


1 no c 

iuy.j 


p /I n P /I O TJ/IOP 

C4U — C4Z — hl4ZC 


1 nn c 

iuy.j 


TU/IOA P/11 TT/IOP 

hl4ZA — C4Z — hl4ZC 


1 nn c 

iuy.j 


I I | -v T") P/1 O I I 1 TP 

hl4Zr> — C4Z — hl4ZC 


1 nn c 

iuy.j 


PO XT1 PI 

CZ — JN 1 — CI 


1 1 O "5 ZO\ 

11 2.5 (Z) 


po xt 1 p 1 n 

cz — jn i — ciy 


I 1 o o /o\ 

II / . / (Z) 


p 1 xt 1 p 1 n 

ci — jn i — ciy 


1 1 o n /o\ 
llo.U [2) 


( • 1 xjo pc 

C3 — JNZ — Cj 


i i a /I /OA 

1 1U.4 (ZJ 


PI XTO PI 

C3 — JNZ — CI 


1 oo o /o\ 
1ZZ. / <Z) 


p c XTO P 1 

Cj — JNZ — CI 


11/1 1 /o\ 

114.1 (Z) 


P/1 XTI PO 

C4 — JN3 — CZ 


1 on /; /o\ 
IZy.O [2) 


P/1 \ji pc 

C4 — JN3 — Cj 


1 1 O Q /OA 

1 IZ.o \2) 


p o XTQ PC 

CZ — JN 3 — C J 


i i /■ n /o\ 

i lo.y (Z) 


PO XT /I P 1 O 

C3 — JN4 — C1Z 


1 1 /I o /o\ 
1 14.0 (Zj 


pi XT/1 1 I I A 

C3 — JN 4 — 1 14 A 


1 on d\ 
1ZU (ZJ 


p i o XT A 1 1 I A 

C 1 Z — JN 4 — rl4 A 


1 OC fO\ 

IZj (ZJ 


P/1 XTC PIO 

C4 — JN J — C 1 Z 


11/11 /o\ 

114.1 (ZJ 


P/1 XTC T_JC A 

C4 — JN J — hi J A 


1 Ol /O \ 

1Z3 (3) 


P 1 O XTC T_TC A 

C1Z — JN J — hi J A 


1 oi /o\ 

123 (3) 


poo xt/; poo 
CZ3 — JN o — CZZ 


i i i n 
1 1 1.9 (2) 


po - ? xt/; P/in 
CZ3 — JN o — C4U 


119./ (2) 


poo xt/; P/in 
CZZ — JN 0 — C4U 


llO.l (2) 


PO A XTO POO 

CZ4 — JN / — CZZ 


120.3 (2) 


po /i xto po/; 
CZ4 — JN / — CZo 


1 12.2 (2) 


PT) XTO PO/; 

CZZ — JN / — CZo 


114. y4 (iy) 


poc xto po/; 
CZ j — JN o — CZo 


1 12.0 (2) 


POC XTO POT 

CZ J — JN 0 — CZ3 


ill .1 (2) 


/^o/; xto poi 
CZo — JN o — CZ3 


11/:/: 

11 0.0 (2) 


po /i xm pn 
CZ4 — JN y — C3 3 


11^1/: 
114.0 (2) 


PO/1 XTO 1 1(i A 

CZ4 — jn y — riy A 


i o i ^'>^ 
121 (2 J 


vjj IN y 1 \ / r\ 


124 (2) 


C25 — N10 — C33 


114.5 (2) 


C25 — N10 — HI OA 


122 (3) 


C33 — N10 — HI OA 


122 (3) 


C20 — Ol — HI 


103 (3) 


C41 — 02 — H2 


97 (2) 


XTI P 1 XT 1 P 1 n 

N2 — CI — N 1 — C19 


-90.0 (3) 


C21— C19— Nl— C2 


-48.8 (3) 


C20— C19— Nl— C2 


75.3 (3) 


C21— C19— Nl— CI 


91.1 (3) 


C20— C19— Nl— CI 


-144.8 (2) 


N4— C3— N2— C5 


-8.3 (3) 
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p i i pz; rin PQ 

CI 1 — Co — C / — Co 


Pi 1 /C\ 

0.3 (5) 


PC /-i/: /-1-7 nn 

Cj — Co — C / — Co 


1 OA C PJ \ 

—i /y.j (3) 


/ • /; /-1-t rio PA 

Co — C / — Co — CV 


-1.2 (6) 


p*7 p Q pa pin 

c / — Co — cy — c i u 


u.y (o) 


ro pn pin n i 
Co — CV — C 1 U — C 1 1 


n o 

U.Z (o) 


p-7 cc pii pin 
C / — Co — C 1 1 — C 1 U 


ri q ^c\ 
U.o p J 


PC P£ P11 P1A 

Cj — Co — C 1 1 — C 1 U 


1 OA /I Pi\ 

—i /y.4 (3) 


PPi pip, pii p/: 

CV — C 1 (J — C 1 1 — Co 


1 A /C\ 

-1.0 (5) 


\n pc pn xtc 
JN Z — C J — C I Z — JN j 


1 OA £ PO\ 

— izy.o (Z) 


XTI PC PIT \T( 

JN 3 — C J — C 1 Z — JN j 


1 /i p">\ 

— lo.4 (Zj 


P£ PC P11 XTC 

Co — C j — C 1 2 — JN j 


1 PiC A PO\ 

1Uj.4 (Zj 


\n pc pii xt /i 
JN Z — C j — C 1 Z — JN 4 


1 1 "5 P0\ 

— 13.3 (Z) 


XTI PC PIT XT /I 

JN 3 — C J — C 1 z — JN 4 


nn o /o\ 

yy.o (Z) 


P£ pc pn xt /i 
Co — C J — C 1 Z — JN 4 


no 4 PO\ 

—130.4 (Z) 


\n pc PI I p i -5 

JN z — C j — C 1 z — C 1 3 


1 a./: n cx\ 
lUo. / (,3) 


XTI PC PIT PIT 

JN 3 — C j — C 1 z — C 1 3 


ua i po\ 
— 14U.Z (Z) 


/ • /" nr p 1 T p-i -5 

Co — CD — C 1 Z — C 1 3 


lO A (A \ 

— lo.4 (4) 


xtc pn pn pi o 
JN J — C 1 Z — C 1 3 — C 1 0 


1 Q £L ( A \ 

-lo.o (4) 


XT A pn pn pi o 
JN 4 — C 1 Z — C 1 3 — C 1 o 


1 A O 1 /"3\ 

-140.3 (3) 


PC pn pi 1 pi o 

CD — C 1 z — C 1 3 — C 1 o 


no i p)\ 
yo.Z (3) 


xtc pn pn pi /i 
JN j — C 1 Z — C 1 3 — C 1 4 


loU. / (3) 


xt /i pn pn pi /i 
JN4 — ClZ — CI 3 — C14 


3U.y (4) 


r^c rn pii pi/i 
Cj — C 1 Z — C 1 3 — C 14 


00 /r /o\ 

— oZ.o (3 ) 


pi o pn pn pic 
Clo — CI 3 — C14 — CI J 


1 1 /c\ 

-1.1 (5) 


P1 o pn p| < pic 

ClZ — C13 — C14 — CI J 


1 oa 7 p)\ 
1 /y. / (3) 


pn pi /i pic pu 
CI 3 — C14 — CI J — Clo 


1 a (£\ 

1.9 (6) 


pi i P1C pi £ pn 

C 1 4 — C 1 j — C 1 o — C 1 / 


1 /I PO\ 

-1.4 (7) 


P1C p 1 /r pn pi o 

CI J — Clo — CI / — Clo 


Pi O PO\ 

0.2 (7) 


pi i pn pi o pn 

C14 — C13 — Clo — CI / 


A 1 /C\ 

-0.2 (5) 


pn pn pi o pn 
ClZ — C13 — Clo — CI / 


1 /y.l (3) 


pi/: pi*7 p 1 o pn 

Clo — CI / — Clo — C13 


A O 

0.7 (6) 


xti pin poa ( ~\ i 
JN 1 — C 1 y — CZU — <J 1 


A1 A PI \ 

43. y (3) 


pi 1 pin poa p, i 
CZ 1 — C 1 y — CZU — <J 1 


1 OO C Pi\ 

1 /Z.J (3) 


xto n/: PT7 pio 
JNo — CZo — CZ / — CZo 


1 /IT £ 

-14 /.o (3) 


XTO n/; POO PIO 

JN / — CZo — CZ / — CZo 


-25.7 (3) 


pii n/; PT7 pto 
C33 — CZo — CZ / — CZo 


A1 1 Pl\ 

y3.3 (3) 


xto n/: pn pn 
JNo — CZo — CZ / — C3Z 


to a pi\ 
3Z.U (3) 


xto n/: poo pi o 
JN / — CZo — CZ / — C3Z 


1 ZA A P)\ 

1M.U (Z) 


pii p ~> / pn pit 
C33 — CZo — CZ / — C3Z 


OO A Pl\ 

— o/.U (3) 


PIT PT7 PTO PTfi 

C3Z — CZ / — CZo — czy 


l /I /CA 

-2.4 (5) 


po^ pn pio pm 

czo — cz / — czo — czy 


177.3 (3) 


pn pio pin pi n 
CZ / — CZo — CZy — C3U 


O ^> /C\ 

2.2 (5) 


pto p^n pipi pi 1 
CZo — CZy — C3U — C3 1 


0.2 (0) 


Pin pta pi 1 poo 

C29 — C30 — C3 1 — C32 


-2.4 (6) 


C30— C31— C32— C27 


2.2 (6) 


C28— C27— C32— C31 


0.2 (5) 


C26— C27— C32— C31 


-179.5 (3) 


N8— C26— C33— N10 


-3.8 (2) 


N7— C26— C33— N10 


-117.3 (2) 



C 1 PI "\TT PC 

b 1 — C3 — JNZ — Cj 


1 "71 1 P")\ 

1 /3.3 (Z) 


XT A PI XTT p 1 

JN4 — C3 — JNZ — CI 


1 An a p")\ 
-14/. 4 (Z) 


C 1 PI XTT P 1 

M — C3 — JNZ — CI 


i/i 1 //i \ 
34.1 (4) 


Ml ( ' ^ XTT ( ' 1 

JN 3 — C j — JN Z — C3 


Q1 7 p")\ 

-93.7 (2) 


P£ PC XTT PI 

Co — C J — JN Z — C3 


1/11 O P")\ 

141.0 (Z) 


pn PC XT'") PI 

C 1 Z — C J — JN Z — C3 


11 0 /T\ 

13.0 (3 ) 


XT1 PC XTT p 1 

JN 3 — C J — JN Z — C 1 


A A 1 Pl\ 

4y.Z (3) 


( •/ pc XTO p 1 

Co — C j — JN Z — C 1 


"7C i /'1^ 
-75.3 (3) 


pn PC XTT P 1 

C 1 Z — C j — JN Z — C 1 


i -71 / 1 n\ 

l jo. /3 (ly) 


XT1 PI XT'") PI 

JN 1 — CI — JNZ — C3 


o/i n 
o4.y (3 ) 


XT1 p 1 XTT PC 

JN 1 — CI — JNZ — Cj 


O A Pl\ 

-jz.y (3) 


XTC P A XT! p ") 

JN j — C4 — JN 3 — CZ 


1 /; pi \ 
loo.o (3) 


CO p A XT! pi 

oZ — C4 — JN 3 — CZ 


1/1 O (A \ 

— 14.0 (4) 


XTC P/l XT! PC 

JN J — C4 — JN 3 — C J 


-3.4 (3) 


co p/i xti r^c 
b Z — C4 — JN 3 — C j 


1 "7C 1 (^\ 
1 /J.l (Zj 


XT1 PO XTI P/l 

JN 1 — CZ — JN3 — C4 


1 1 A 1 S1\ 

— ny.3 (3) 


XT1 PO XTI PC 

JN 1 — CZ — JN3 — Cj 


CA A Pl\ 

JU.4 (3) 


XT') ( ' ^ XTI P,/1 

JN Z — C j — JN 3 — C4 


1 TO O Z^O\ 

1ZZ.Z (Z J 


P£ PC XTI P/l 

Co — C J — JN 3 — C4 


1 1 o o /o\ 
— 1 IZ.o (Z) 


pn pc xti P/i 
C 1 Z — C J — JN 3 — C4 


11 A PI \ 

13. U (3) 


XT'") PC XTI P~> 

JN Z — C j — JN 3 — CZ 


/lO o f1\ 

— 4y.Z (3 J 


P£ PC XTI PO 

Co — C J — JN 3 — CZ 


oc n pi\ 

75.9 (3) 


p n pc xti /""") 
C 1 Z — C J — JN 3 — CZ 


1 CO A /0\ 

— 1 Jo. 4 \1 ) 


XTO P"5 XT /I pn 

JN Z — C3 — JN 4 — C 1 Z 


1 O PJ\ 

-1.8 (3) 


ci pi xt /i pn 
M — C3 — JN4 — ClZ 


i nc c po\ 
1 /O.O (Z) 


XTC pn XT A PI 

JN J — ClZ — JN4 — C3 


1 1 C *7 /1\ 

11 j. / (3) 


pi i pn xt /i pi 
C 1 3 — C 1 Z — JN 4 — C3 


11/1 /I /"]\ 

— 114.4 (3) 


PC pn XT A PI 

C J — C 1 Z — JN 4 — C3 


9.8 (3) 


XTI P/l XTC pn 

JN3 — C4 — JN J — ClZ 


A A (1\ 

-9.4 (3) 


co P/i xtc pn 
az — C4 — JN j — C 1 Z 


1 *70 A PO\ 
1 /Z.U (Z) 


XT/1 pn XTC P/l 

JN 4 — C 1 Z — JN J — C4 


o o /; PI \ 

-oo. o (3) 


p 1 1 pn xtc P/i 
C 1 3 — C 1 Z — JN J — C4 


1 /lO O P0\ 

14Z. / \l) 


pc pn xtc P/i 
C J — C 1 Z — JN J — C4 


lo.o (3) 


xto pn xt£ pn 
JN 0 — CZ3 — JN 0 — CZZ 


CA A PJ\ 

-JU.4 (3) 


XTO pn ~K\~C P/l A 

JN o — CZ3 — JN o — C4U 


AA 1 Pl\ 

yU.3 (3) 


xt*7 pn xt£ pn 
JN / — CZZ — JNo — CZ3 


CI A Pl\ 

J3.U (3) 


XTT Pn XT/i P/l A 

JN / — CZZ — JNo — C4U 


OA O PO\ 

— oy.Z yl) 


P/i i P/1A XT£ P^0 1 

C41 — C4U — JN 0 — CZ3 


nn o (i\ 
77.8 (3) 


P/1T P/1A XT/i pn 

C4Z — C4U — JN o — CZ3 


— 4o.3 (3) 


P/i 1 P/iA xt/; pn 
C4 1 — C4U — JN 0 — CZZ 


i 4i n po\ 
— 143.U (Z) 


P/1T P/l A XT£ POT 

C4Z — C4U — JN o — CZZ 


AO A Pl\ 

yz.y (3) 


XTA PO A XT*7 Pn 

Ny — CZ4 — N / — CZZ 


1 CC /I /o\ 

-155.4 (2) 


CI PT/l XT*7 pn 

M — CZ4 — JN / — CZZ 


O C O //l \ 

Zj.o (4) 


XTA PO A XTT / •">/' 

N 9 — C24 — N 7 — C2 6 


C £ ZO\ 

-5.6 (3) 


S3— C24— N7— C26 


175.58 (19) 


N6— C22— N7— C24 


95.6 (3) 


N6— C22— N7— C26 


-53.5 (3) 


N8— C26— N7— C24 


-104.8 (2) 


C27— C26— N7— C24 


131.8 (2) 
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/"")'? /''">/' P11 TVT1A 

Cz / — Czo — C33 — JN 1U 


lift 1 /">\ 

lly. / yi) 


PTT PTiC T\T*7 PT/1 

C33 — Czo — JN / — Cz4 


3.5 (3) 


JN o — Czo — C3 3 — JN y 


m n /T\ 
112. / (Z) 


JNo — Czo — JN / — CzZ 


AO /Z (1 \ 

4o.o (3) 


m*7 pt/: pq i vn 
JN / — Czo — C33 — JNV 


A O /T\ 

— U.o (z) 


pin pi')/: XT*7 PT1 

Cz / — Czo — JN / — CzZ 


"7/1 O 

— /4.0 (3) 


Cz / — Czo — C33 — JNv 


1TJ o /T\ 

— lz3.o (z) 


PT1 p')/: XT*7 P11 

C33 — Czo — JN / — Czz 


1 C*7 T£ /I A\ 

13 / .zo (iy) 


JN o — C z o — C 3 3 — C 3 4 


n< n /T\ 

— iz4.y (z) 


"\T1 A PTC "\TO n/: 

JN 1U — Cz3 — JNo — Czo 


-3.4 (3) 


M*7 PT PI 1 PI /I 

JN / — L-ZO — C33 — C34 


m ■"7 /t\ 
1Z1. / (ZJ 


b4 — tz 3 — JN o — Cz o 


1 "7/1 tc n n\ 

1 /4.Z3 (iyj 


PT -7 PTiC /-' i i p n /i 

Cz / — Czo — C33 — C34 


-1.3 (3) 


\T 1 p, ptc \jo poi 

JN 1U — Cz3 — JNo — Cz3 


1 C/l 1 /T\ 

134.3 yl) 


JN 1U — C33 — C34 — C3y 


1 CA 1 
13U.1 (3) 


C A PTC "N.TQ PT3 

b4 — Cz 3 — JN o — Cz 3 


TO A 

— Zo.U (4) 


\m Pi 1 f^l A C1C\ 

JN V — C 3 3 — C 3 4 — C3 y 


TT £ 

ZZ.o (4) 


XTT n/; "\TO PTC 

JN / — Czo — JNo — Cz3 


in C /T\ 

1 13.3 yl) 


pt<c c^ii p i /i nn 
Czo — C33 — C34 — C3y 


C\A A 

— V4.U (3) 


PT7 pi/r TvTO PIC 

Cz / — Czo — JN o — Cz3 


1 T1 C /T\ 

—123.3 yl) 


t\t 1 a ni pt /i r'K 
JN 1U — C33 — C34 — C33 


QA 1 

-3U.1 (4) 


P11 pi/r XTO PTC 

C 3 3 — C z o — JN o — Cz 3 


4.6 (3) 


JNy — C33 — C34 — C33 


1 C*7 *7 

—13 /. / (3) 


TXTT ri£ T\TO PT1 

JN / — Czo — JNo — Cz3 


— 4o.o (3) 


PT /-' 'I 1 PI yl p-]f 

Czo — C33 — C34 — C33 


OC "7 

o3. / (3) 


PT7 pi/f T\TO PT1 

Cz / — Czo — JN o — Cz3 


lb. 1 (3) 


pin PI A PIC f 

C3y — C34 — C33 — Loo 


1 A /C\ 

-1.0(5) 


pil pt/- T\TQ PT1 

C33 — Czo — JN o — Cz3 


1 CC *7 /T\ 

—133. / yl) 


C33 — C34 — C33 — C3o 


1 *7A T /T\ 
1 /V.Z (3) 


\T/T pti t\to PTC 

JN o — Cz3 — JN o — Cz3 


1 A*7 /"3\ 

— 10/. o (3) 


/ • -J >i nor pi s~"Jn 
C34 — C33 — C3o — C3 / 


— U.4 (o) 


T\.T/C PT1 T\TO PT/i 

JN o — Cz3 — JN o — Czo 


4y.4 (3) 


C33 — C3o — C3 / — C3o 


0.7 (7) 


TXTT PT/1 XTA P11 

JN / — Cz4 — JNy — C33 


c 1 n\ 

5.1 (3) 


P-i r pit no P"2 n 
C3o — C3 / — C3o — C3V 


0.5 (6) 


CI PT/I "N.TA poi 

b3 — Cz4 — JN V — C3 3 


— 1 /D.O (2) 


/ • -J c pi /i nn no 
C33 — C34 — C3y — C3o 


T T /C\ 

2.2 (5) 


T\T1 A ni T\TA PT/1 

JN 1U — C33 — JNy — Cz4 


1 AC 1 /"3\ 

105.1 (3) 


p-t. q pi /i nn no 
C33 — C34 — C3y — C3o 


1 "70 1 /"3\ 
— 1 /S.l (3) 


PI/1 P11 T\TA PT/1 

C34 — C33 — JNy — Cz4 


— 125.4 (i) 


PT ^7 pTO pin /—it A 

C37 — C38 — C39 — C34 


-2.0 (5) 


PT/C pn TvTA PT/1 

C26 — C33 — N9 — C24 


-2.5 (3) 


N6— C40— C41— 02 


43.7 (3) 


N8— C25— N10— C33 


0.5 (3) 


C42— C40— C41— 02 


172.1 (2) 


S4— C25— N10— C33 


-177.2(2) 


N3— C2— Nl— CI 


-49.8 (3) 


N9— C33— N10— C25 


-105.3 (3) 


N3— C2— Nl— C19 


92.3 (3) 


C34— C33— N10— C25 


127.6 (2) 


N2— CI— Nl— C2 


52.0 (3) 


C26— C33— N10— C25 


2.2 (3) 



Hydrogen-bond geometry (A, °) 



D—H-A 


D — H 


R-A 


D-A 


D—H-A 


N10— HIOA-SS* 


0.76 (4) 


2.86 (4) 


3.584 (3) 


160 (3) 


N9— H9A-S4" 


0.85 (4) 


2.79 (4) 


3.542 (3) 


148 (3) 


N9— H9A-02 m 


0.85 (4) 


2.36 (4) 


2.913 (3) 


124 (3) 


N5— H5A-Sl iv 


0.79 (4) 


2.63 (4) 


3.400 (2) 


169 (3) 


N4— H4A-01 m 


0.83 (3) 


2.39 (3) 


2.940 (3) 


124 (3) 


C22— H22B-S4 V 


0.97 


2.85 


3.578 (3) 


132 


C20— H20B-Sl vi 


0.97 


2.85 


3.548 (3) 


129 


Ol— HI- -Nl 


0.96 (4) 


2.04 (3) 


2.685 (3) 


123 (3) 


02— H2 - N6 


0.97 (4) 


1.95 (4) 


2.682 (3) 


130 (3) 



Symmetry codes: (i) -x+2, >>+l/2, -z+2; (ii) -x+2, >>-l/2, -z+2; (iii)x+l, >>, z; (iv) -x+1, >>+l/2, -z+1; (v) -x+1, >>-l/2, -z+2; (vi) -x, 
y+V2, -z+1. 
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